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(54) ZOOM LENS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zoom lens 
where the number of constituting pieces is small and which 
is compact and where color aberration is excellently 
corrected by providing a diffraction optical surface at 
either surface at the inside of the zoom lens in the zoom 
lens where a lens group having negative refracting power 
is arranged on a side being the closest to an image and 
variable magnification is made by changing the intervals of 
plural lens groups. 

SOLUTION: This zoom lens is constituted of a first lens 
group Grl that consists of a light shielding plate F and a 
diaphragm A in order from an object side and the first lens 
LI of a concave positive meniscus shape (both surfaces are 
aspherical surfaces, and a diffraction optical surface on the 
side of an image surface) on an object side and a second 
lens group Gr2 that consists of only the second lens L2 of a 
convex negative meniscus shape (the both surfaces are the 
aspherical surfaces, and the diffraction optical surface on 
the side of the image surface). Then, it is moved so £is to 

make an interval between the first group Grl and the second group Gt2 narrow at the time of 
zooming from a wide angle end to a telephoto end. Thus, when the diffraction optical surface is 
used at the inside of the zoom lens, the color aberration that is difficult to be corrected in the case of 
reducing the nxmiber of pieces of the zoom lens constituted of a refractive optical element is 
excellently corrected. 
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f=3l .0-^36.7«-48.6 
r1 «D 
r2 «(ttO) 
r3* -10.834 
r4*(H0E) -6.973 
rS« ' 6S.B29 
r«*(HO£) 21.449 

r3 

e= O.toooox ID 

A4= -7.98322E-04 
Ae« -2.51344E-05 
A8= 1,45871 E-06 
M0=-3.54094e-07 
A123-1 .7657DE-0 
A14= 7.97744E-09 
A16=-5.220«5E-10 

e = O.lOOOfl X 10 
A4e -1.01270E-04 
Aa= -t.66409E-06 
A8= 3.06812E-08 
A10= 3.37143E-10 
Al2"-1.2e677E-11 
A14n 1.TS143E-13 
At6=-3.5277aE-t6 

r4 

fi2= -0.723770E-03 
R4= -0.B83523E-O4 
R6S 0.2S4016E-04 
H8= -0.5052256-05 
R10= 0.603699E-06 
R12S-0.37877SE-07 
Rl4s 0. 947243 E-09 



.FNO=5.iO'^6. 99 — 9.23 

dr 2.600 
d2 1.500 

d3 4. SCO Nt 1.51728 w 1 69.43 

d4 19.513"'13.912~6.5Q0 

dS 3.580 N2 1.74400 v2 44.93 



e= 0.100QOX 10 

A4= -0,l30032E-04 
A6n -Q.I9066SE-04 
ABs 0. 85775 tE-06 
A1QS-Q.217195E-07 



r6 



e= O.lOOOOx 10 
A4= -0.1 7781 9E-03 
A6» 0.B62777E-06 
A&= -D.1B2044E-0B 
A10=-0.1S4742E-11 



r6 



R2= 
R4= 
R6= 
R8= 
R10= 
R12= 



0.318064E-03 

0.330954E-O4 
-0.1 60631 E-OS 

0.352324E-07 
>0.3B4339E-09 

0.203238E-11 



RI4S-0.41S012E-14 



[00 73] 
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f=31 .0~42.0~58.0 

n oo 

r2 cain»!>) 

r3« -9.793 

r4»(H0E) -€.435 

rS* 86.588 

r6»(H0E) 17.9*2 

r3 

c s 0.10000 X 10 
A4= -9.5B060E-04 
A6e 1 .89399E-05 
A8= -1. 66241 E-D5 
A10= 2.47977E-06 
A12=-l ,20l24E"-07 
A14--7.5t889E-09 
Aie= 6.32in4E-tO 

rS 

e= 0. 10000 X 10 
A4= -3.27162E-04 
AB= 2.73193E-06 
AB= -1 .4322fiE-0e 
AIDS 9.13095E-Ifl 
A12=-2.43145E-11 
A) 4^ 2.3B663E-13 
A16=-7.99510E-1« 

r4 

R2s -D.6D0000E-03' 
R4^ -0.158540E-03 
R6= D.283e39E-04 
R8= -0.328294EH)5 
R10= 0. 25800 1E-06 
R12=«-0. 1109436-07 
R148 0.169945E-09 



FNO=5.37— 7.27'*10.04 
[NJlflDIIIII] lU¥r*} C79'^ft] 

.d1 4.200 

d2 1.S00 

d3 4.786 N1 f. 51728 u^ 69.43 

d4 19.400-13.777—9,405 

dS 2.000 N2 1.74950 ' i/2 35.27 



e= 0.10000X10 
A4= 0.202436E-03 
ABs -O.325545E-04 
AB=: 0.148472E-O5 
AlOs-O. 19981 1E-07 



r6 



e = 0.10000X 10 
A4= -0.430316E-03- 
A6- O.S23S36E-0$ 
A8= -0.40S298E-0 
A10= 0.130782E-09 



r6 



R2= 0.1 30799 E-02 
R4= 0.245930E-04 
R6= -0.1 27089 E-05 
R8s 0. 298381 E'07 
R10S-O.363719E-09 
R12= 0.225528E-11 
R14a-0.557$«1E-14 



[00 74] 
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18 



f=ai .0—42.0^60.0 

ri oo 

r2 oo(«f)> 

r3» -fl.195 

r4»(H0E) -6.138 

rS* 66.544 

r6*{H0E) 14.73t 

r3 

e B 0.10000 X to 
A4s -1.I10S6E-03 
A6= 1.53367E-05 
A8a -) .6B530E-05 
A10:= 2.11303E-06 
Al2=-9.25267E-0a 
A14S-7.5186DE-09 
A16= 6.32422E-T0 

rS 

e= 0.10000X10 
A4= -6.03e54E-04 
ABB 8.816a8E-0S 
Aa= -1 .07481 E-07 
A10= K98229E-0g 
A12S-2.81430E-11 
Al4s 1.93397E-13 
A16»-4.B9754E-1B 

r4 

R2a >0.17358lE-02 
R4= -0. 3891 51 £-0$ 
Re= 0.30947BE-05 
R8= -0.1T7102E"05 
RlOa 0.15Oe74E-0e 
Rl2=-*0.802067E-0a 
R14= 0.1446ME-08 



FNO=5.52'^7.47-10.67 

d1 4.200 
d2 1 .800 

d3 4. 378 N1 1.93172 v1 48.84 
d4 22. 090-^ 17.436'^ 13. 500 

dS 1.200 N2 1.74400 v2 44.93 



es 0. lOQOOx to 
A4= -O.123419E-03 
A6s 0.1439aOE-04 
A8= -0.1 9570 lE-05 
A10= 0.673502E-07 



r6 



6= 0.10000X 10 
A4a -0.641492E-03 

Afi= 0.797796E-05 
A8= -0 , 539403E-07 
A10= 0.l352t3E-09 



R2b O.22O00OE-02 
R4s >0.S02200E-04 
R6= 0.139581E-O5 
RBb -0.190929E-O7 
R10= 0.129229E-09 
R12=-0.34057IE-12 
R14= O.S52BaiE-l6 
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20 



f5s3l .0 — *2. 0^52.0 

n m 
r2 a»CttO) 
r3» -10.097 
r4*<H0E) -6.510 
r5* 214.183 
r6* 16.610 

r3 

c= 0. 10000 X 10 
A4^ -B.6g665E-04 
A6= -4.94Z22E-0S 
A8s 2.28S72E-06 
A10=-1 .85887E-07 
A12a-3.88667E-08 
A14= B.89596E-Og 
Al6=-5.a2065E-lO 



FNOs5.e7'^7, 95-^9. 18 
[•l±Bnfll] CBI^f^] 

d1 2.800 

d2 1.500 

d3 4.50$ N1 1 .51680 i/ 1 64.20 

d4 19.747'- 1 3. 555-- 10. 200 
dS ' 1.200 ' N2 1.58913 v2 61.25 

r4 

e - 0. 10000X 10 
A4= -^.274223E-04 
A6= -0.28891 1E-04 
. AB= 0.317969E-05 
A10= ~0.l2l917E-06 



c= 0.10000x10 
A4= -4.36338E-04 
Ae= 3. 5045 IE-OB 
A8= a.02D69E-08 
A10=-5.60341E-10 
A12— 9.24346E-12 
A1.4S I.97730E-13 
A18=-8.82516E-16 

r4 

R2= -0.6e3605E-03 
R4s -0.428927E-04 
R6= 0.1 9830 1E-04 
RB- -0.374353E-05 
R10= 0.327172E-06 
R12=-0.153582E-07 
Rl4s 0.333884E-09 



c ~ 0. 10000 X 10 
A4= -5.10807E-04 
A6a G.iga94E-06 
AS- -4.22271 E-08 
AIO^ 5.38636E-n 
AI2=-2,99200E-13 
A14= 1.26679E-14 
A16=-5.S0742E-17 



[0076] 
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22 



imnm 6) 

f=31 .0*^42.0-^60.0 

r3» -8.828 
r4»(H0E) -5.973 
rS* 3231 .825 
r6* (HOE) 14.847 

r3 

0.10000)^10 
A4= -I.11337E-03 
A6= -2.89599E-06 
A8« -K02951E-05 
A10= 1.35800E-O6 
A12S-6.39427E-08 
A14S-7.S1889E-09 
A16= 6.32184E-10 



FNOsS. 34-^7. 24-»10. 00 

,d1 4.200 

42 1.900 

dS 5.000 N1 1.49140 

(M 18. 984"' 14. 774-* 11.500 

dS 1.200 N2 1.58340 

r4 



v^ 57.82 



v2 30.23 



e« 0. 10000 X 10 
M= -0. 505578 E-04 
A6= 0.16 1063 E-04 
A85 -0.134308E-05 
AtO= 0.303D76E-07 



e> 0, 10000 X 10 
A4= -5.79337E-04 
Ae= 1.02326E-05 
AB« -1.45037E-=07 
A 10= 3.34314E*09 
A12=-5.9135SE-1I 
A14= S.02990E-13 
A16=-1 .57381 E-1 5 



re 

c= O.lOOOOx to 
A4= -O.B7e717E-03 
A6« 0.100777E-04 
A8a -0.8101 87E-07 
AlOs 0.250979E-09 



r4 

R2= -0.139457E-02 
R4B Q.1Q69S3E-04 
R6= -0.107920E-06 
RB= -0.446277E-Oe 
RIOb 0.4S9083E-07 
R12=-0.132545E-08 
R14s-0.28601SE-n 



R2s 0. 23451 2E-02 
R4a -0.1 29545 E-04 
R6= 0.495720E-06 
RB= -0. 124741 E-07 
RIOs 0.141972E-09 
R12--0.672320E-12 
R14= 0:eB0946E-l5 
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24 



innm u 

f=3l .0^42. 0-^58,0 
rl eo • 

r2 c»(tt 0 ) 

r3» -0.033 
r4*(H0E) -«.t2B 
rS* -120.239 
re* (HOE) 16.890 

r3 

e= 0.10000x 10 
A4s -1.07J85E-03 
A6s 6.49886E-06 
A8= -t.26452E-0S , 
A10- 1.62801E-06 
Al2=-7.18545E-08 
A14=-7.51889E-09 
Alfie 6.32184E-10 

rS 

e" O.tOOQOx to 
Ai= -5.O0028E-04 
A6> 7.4S918E-06 
A8« -6.30032E-08 
A1D= I.73389E-09 
A12--3.52896E-11 
A14= 2.43S70E-I3 
At6=-3.8$919E-t6 

r4 

R2= -0.91«7ieE-03 
R4s -0.t10740E-03 
R«= 0.26e297E>04 
R8= -0.346183E-05 
RiOs 0.249079E-06 
R 1 2—0.1 0559 lE-07 
RUs 0.21S3a6E-09 



FNO=5.5e-7.56--l0,44 

d-1 4.200 
d2 1.500 

d3 5.000 N1 I. SI 728 
tf4 19.058—14.606—11.500 
dS, 1.200 N2 1.58340 

r4 



v1 69.43 



y2 30.23 



c= O.tOOOOX 10 
A4- 0.161534E-03 
A6b -0.303BS5E-04 
AOs 0.2416736-05 
A10S-0.7D4289E-07 



r8 



ff = 0.10000 X 10 
A48 -0.614H4E-03 
A€= 0.1O0553E-04 
A8= -O.840580E-07 
A10S 0. 24896 fE-00 



r6 



R2= 0.216586E-02 
n4= 0.1751fl6E-04 
R8= -0.116067E-05 
RB» 0.293036E-O7 
R10=-0.371407E-00 
R12= 0.232B01E-11 
R14S-0.574710E-14 



[0078] 08. mi 1. H14, 017, 020, * ^S:**l-e*l^"to JJfC, #.«^;KIIB[^C^3V^T. m» 

a 2 3 . 0 2 6 (i. ^ti'eti. mmm i - 1 (Dtrnt^x* w tms^oo v :^±)miL'^v9)m^(^im 

(DIRII0, 09, 012, 015, 018, 02 1, 0 iKMSr-en-f'ix^LTVNSo 

24, 02 7li. ^tL-en^Ml-7<Z)tt5|a^i®Bt [0 0 8 0] ^mi-l\t. mS^-^ (4) 

T'<3DJRm 010, 013, 016, 019, 02 ^ (6) S:SjMbTV^i. Il86«5{ju 

2, 02 5, 02 8li. *tl-?tU ^a6Wl-7(D^ , (7) tSIJSLTt^So JS(TO*{C. ^Ml-'^M 

SgT*OJRM0S:^'ro 71C^WS^^ (4) - (6) IC^fSi-SM^ 

[0 0 7 9] #01 ju &h^^mz^ «®iRII. *j^JR mmio>y2\oM^^^o 

& MfflS:*^-. 38®iR||0{C;6v^T. ^(d) 40 [0 0 8 1] 

ttd«fc sa«(c)licjML -iia«S(g)ttgili§i»C*N-SiR* [«8] _ 





*ftft (4) 


Jfc»SC(6> 


AM (6) 






if 1 


iRZXltax. 


/AOI 


1 ^8r1/*ar2 I 






ff2ff 


mil 




.urn 


9.947 


0.064 


9,91 
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0.039 
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nfl? 


0.020 


0080 
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[0082] 

[02] mm2a>akmr^o>\/yxmm 

[®3] SIISWSrojE^SgT-Ol/^XBHIK® 

[04] sisgM4<©j[A^agT'(Di/>xgi;@s 
[05] mmf>ai&nmi:aivyxsimm 

[07] o^&nnsTioy\^y:xmm 

[0 8 ] 1 ©jE^SgT-® JKM0 

[09 ] nsgM 1 <7>f¥f^m^3mn<Dis^ 

[0 1 0 1 ||«i«SIJ 1 O^5gT'®JlKM0 
[011] 2 <DJJ;^5ST'®IKII0 

[012] mm 2 ® tfir^^.*jEii-e©JKii0 

[013] ^S60IJ2O^SgT'®JK^ 
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10 



[014] ^0IJ 3 <Dl£^5ST'i^Jl5ZM0 
[015] |gSfeM3©*|^^.?&i^T'<0lK^ 
[016] mem 3 (D^SJgT'<^iIXll0 

[01 7] mm^<Dfmmx'(K>im^ 

[018] |ISgflS»l4<^4ifa^^jEliBgT'<Z)4S?^ 
[019] Sgfi6M4 CD^^T*(©i|K^ 
[02 0] g|«6M5CD;£#igT'©JlKl|0 

[02 2] SligM5<D^[^-^(DiRII0 
[023] mm 6 ®j£#SfgT'(OiR||0 

[02 4] si£gM6<9if>r^ji^^i@iire(OiRii0 
[02 5] mm^oy^^'^<fyss^ 

[02 6] |gSg0!|7®j£^SgT'®I|5i^ 
[02 7] |IS6M7(Dtfraa^JSIlT'0JKII0 
[02 8] |gS&M7®ie^T'(DitK^ 
[«f^®^W] 

Grl • • -^im 

Gr2 • • -^2^^ 
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